BACKGROUND: Medicare patients account for approximately 50% of hospital days. Hospitalization in older adults often results in poor outcomes.
RESULTS:
Of the 2,396 patients, 530 were on an intervention unit. In those patients not already compliant with VTE, compliance rate was 57% in intervention vs 39% in control (P < .0056). For indwelling catheters, mobilization, and delirium evaluation, overall compliance was significantly higher in the intervention group 72.2% vs 54.4% (P = .1061), 62.9% vs 48.2% (P < .0001), and 27.9% vs 21.7% (P = .0027), respectively.
CONCLUSION:
The study demonstrates the feasibility and effectiveness of integrating ACOVE QIs to improve the quality of care in hospitalized older adults. Journal of Hospital Medicine 2017;12:517-522. © 2017 Society of Hospital Medicine In 2014, the United States spent $3 trillion on healthcare; hospitalization consumed 32% of these expenditures. 1 Today, Medicare patients account for over 50% of hospital days and over 30% of all hospital discharges in the United States. 2 Despite this staggering financial burden, hospitalization of older adults often results in poor patient outcomes. [3] [4] [5] [6] The exponential growth of the hospitalist movement, from 350 hospitalists nationwide in 1995 to over 44,000 in 2014, has become the key strategy for providing care to hospitalized geriatric patients. [7] [8] [9] [10] Most of these hospitalists have not received geriatric training. [11] [12] [13] [14] [15] There is growing evidence that a geriatric approach, emphasizing multidisciplinary management of the complex needs of older patients, leads to improved outcomes. Geriatric Evaluation and Management Units (GEMUs), such as Acute Care for Elderly (ACE) models, have demonstrated significant decreases in functional decline, institutionalization, and death in randomized controlled trials. 16, 17 Multidisciplinary, nonunit based efforts, such as the mobile acute care of elderly (MACE), proactive consultation models (Sennour/Counsell), and the Hospital Elder Life Program (HELP), have demonstrated success in preventing adverse events and decreasing length of stay (LOS). [17] [18] [19] [20] However, these models have not been systematically implemented due to challenges in generalizability and replicability in diverse settings. To address this concern, an alternative approach must be developed to widely "generalize" geriatric expertise throughout hospitals, regardless of their location, size, and resources. This initiative will require systematic integration of evidence-based decision support tools for the standardization of clinical management in hospitalized older adults. 21 The 1998 Assessing Care of Vulnerable Elders (ACOVE) project developed a standardized tool to measure and evaluate the quality of care by using a comprehensive set of quality indicators (QIs) to improve the care of "vulnerable elders" (VEs) at a high risk for functional and cognitive decline and death. [22] [23] [24] The latest systematic review concludes that, although many studies have used ACOVE as an assessment tool of quality, there has been a dearth of studies investigating the ACOVE QIs as an intervention to improve patient care. 25 Our study investigated the role of ACOVE as an intervention by using the QIs as a standardized checklist in the acute care setting. We selected the 4 most commonly encountered QIs in the hospital setting, namely venous thrombosis prophylaxis (VTE), indwelling bladder catheter, mobilization, and delirium evaluation, in order to test the feasibility and impact of systematically implementing these ACOVE QIs as a therapeutic intervention for all hospitalized older adults.
METHODS
This study (IRB #13-644B) was conducted using a prospective intervention with a nonequivalent control group design comprised of retrospective chart data from May 1, 2014, to June 30, 2015. Process and outcome variables were extracted from electronic medical records ([EMR], Sunrise Clinical Manager [SCM]) of 2,396 patients, with 530 patients in the intervention unit and 1,866 on the control units, at a large academic tertiary center operating in the greater New York metropolitan area. Our study investigated the role of ACOVE as an intervention to improve patient care by using selected QIs as a standardized checklist tool in the acute care setting. Of the original 30 hospital-specific QIs, our study focused on the care of older adults admitted to the medicine service. 26 We selected commonly encountered QIs, with the objective of testing the feasibility and impact of implementing the ACOVE QIs as an intervention to improve care of hospitalized older adults. This intervention consisted of applying the checklist tool, constructed with 4 selected ACOVE QIs and administered daily during interdisciplinary rounds, namely: 2 general "medical" indicators, VTE prophylaxis and indwelling bladder catheters, and 2 "geriatric"-focused indicators, mobilization and delirium evaluation.
Subject matter experts (hospitalists, geriatricians, researchers, administrators, and nurses) reviewed the ACOVE QIs and agreed upon the adaptation of the QIs from a quality measure assessment into a feasible and acceptable intervention checklist tool ( Table 1 ). The checklist was reviewed during daily interdisciplinary rounds for all patients 75 years and older. While ACOVE defined vulnerable elders by using the Vulnerable Elder Screen (VES), we wanted to apply this intervention more broadly to all hospitalized older adults who are most at risk for poor outcomes. 27 Patients admitted to the intensive care unit, inpatient psychiatry, inpatient leukemia/lymphoma, and surgical services were excluded.
Daily interdisciplinary rounds are held on every one of the five 40-bed medical units; they last approximately 1 hour, and consist of a lead hospitalist, nurse manager, nurse practitioners, case managers, and the nursing staff. During interdisciplinary rounds, nurses present the case to the team members who then discuss the care plan. These 5 medical units did not differ in terms of patient characteristics or staffing patterns; the intervention unit was chosen simply for logistical reasons, in that the principal investigator (PI) had been assigned to this unit prior to study start-up.
Prior to the intervention, LS held an education session for staff on the intervention unit staff (who participated on interdisciplinary rounds) to explain the concept of the ACOVE QI initiative and describe the four QIs selected for the study. Three subsequent educational sessions were held during the first week of the intervention, with new incoming staff receiving a brief individual educational session. The staff demonstrated significant knowledge improvement after session completion (pre/post mean score 70.6% vs 90.0%; P < .0001).
The Clinical Information System for the Health System EMR, The Eclipsys SCM, has alerts with different levels of severity from "soft" (user must acknowledge a recommendation) to "hard" (requires an action in order to proceed).
To measure compliance of the quality indicators, we collected the following variables:
Through SCM, we collected type of VTE prophylaxis ordered (pharmacologic and/or mechanical) as well as start and stop dates for all agents. International normalized ratio levels were checked for patients receiving warfarin. Days of compliance were calculated.
QI 2: Indwelling Bladder Catheters
SCM data were collected on catheter entry and discontinuation dates, the presence of an indication, and order renewal for bladder catheter at least every 3 days.
QI 3: Mobilization
Ambulation status prior to admission was extracted from nursing documentation completed on admission to the medical ward. Patients documented as bedfast were categorized as nonambulatory prior to admission. Nursing documentation of activity level and amount of feet ambulated per nursing shift were collected. In addition, hospital day of physical therapy (PT) order and hospital days with PT performed were charted. Compliance with QI 3 in patients documented as ambulatory prior to hospital admission was recorded as present if there was a PT order within 48 hours of admission.
QI 4: Delirium Evaluation
During daily rounds, the hospitalist (PI) questioned nurses about delirium evaluation, using the first feature of the Confusion Assessment Method (CAM) as well as the "single question in delirium," namely, "Is there evidence of an acute change in mental status from the patient's baseline?" and "Do you think [name of patient] has been more confused lately?" 28, 29 Because EMR does not contain a specified field for delirium screening and documentation, and patients are not routinely included in rounds, documentation with QI 4 was recorded using the "key words" method as described in the work by Puelle et al. 30 To extract SCM key words, nursing documentation of the "cognitive/ perceptual/neurological exam" section of the EMR on admission and on all subsequent documentation (once per shift) was retrieved to identify acute changes in mental status (eg, "altered mental status, delirium/delirious, alert and oriented X 3, confused/confusion, disoriented, lethargy/lethargic"). 30 In addition, nurses were asked to activate an SCM parameter, "Acute Con-Implementing ACOVE Quality Indicators | Sinvani et al fusion" SCM parameter, in the nursing documentation section, which includes potential risk factors for confusion.
In addition to QI compliance, we collected LOS, discharge disposition, and 30-day readmission data.
Generalized linear mixed models (GLMM) for binary clustered (ie, hierarchical) data were used to estimate compliance rates (ie, nurse adherence) for each group (intervention group or control group) in the postintervention period, along with their corresponding 95% confidence intervals. GLMM was used to account for the hierarchical structure of the data: nursing units within a hospital. In order to calculate the Charlson Comorbidity Index, we extracted past medical history from the EMR. Subjects (N = 2,396) were included in the comparison of the intervention group vs control group for each of the following 4 ACOVE QI compliance measures: DVT, mobilization, bladder catheter, and delirium.
RESULTS
Of the 2,396 patient admissions, 530 were in the intervention unit and 1,866 were in the control unit. In the intervention group, the average age was 84.65 years, 75.58% were white and 47.21% were married. There was no difference in patient demographics between groups (Table 2 ).
QI 1: VTE Prophylaxis
Compliance with VTE prophylaxis was met in 78.3% of the intervention subjects and 76.5% of the controls (P < .4371) ( Table 3 ). Of note, the rate of VTE prophylaxis was 57% in the intervention vs 39% in the control group (P < .0056), in the 554 patients for whom compliance was not met. Mechanical prophylaxis was used in 35.6% of intervention subjects vs 30.6 in the control (P = .048). Patients who received no form of prophylaxis were 0.5% in the intervention and 3% in the control (P = .027).
QI 2: Indwelling Bladder Catheters
Out of 2,396 subjects, 406 had an indwelling bladder catheter (16.9%). Compliance with the catheter was met in 72.2% of the intervention group vs 54.4% in the control group (P = .1061). An indication for indwelling bladder catheters was documented in 100% of the subjects. The average number of catheter days was 5.16 in the intervention vs 5.88 in the control (P < .2284). There was statistical significance in catheter compliance in the longer stay (>15 days) subjects, decreasing to 23.32% in the control group while staying constant in the intervention group 71.5% (P = .0006).
QI 3: Mobilization
Of the 2,396 patients, 1,991 (83.1%) were reported as ambulatory prior to admission. In the intervention vs control group, 74 (14%) vs 297 (15.7%), respectively, were nonambulatory. Overall compliance with Q3 was 62.9% in the intervention vs 48.2% in the control (P < .0001). More specifically, the average time to PT order in the intervention group was 1.83 days vs 2.22 days in the control group (P < .0051) and the time to PT evaluation was 2.14 days vs 2.42 days, respectively (P < .0108). In the intervention group, 84 patients (15.8%) did not have a PT consult vs 511 (27%) in the control group (P < .0001). The average times per subject in which the nurses documented the approximate number of feet ambulated was 6.48 in the intervention group vs 0.11 in the control group.
QI 4: Delirium Evaluation
In terms of nursing documentation indicating the presence of an acute confusional state, the intervention group had 148 out of 530 nursing notes (27.9%) vs 405 out of 1,866 in the control group (21.7%; P = .0027). However, utilization of the "acute confusion" parameter with documentation of a risk factor did not differ between the groups (5.8% in the intervention group vs 5.6% in the control group, P < .94).
LOS, Discharge Disposition, and 30-Day Readmissions
LOS did not differ between intervention and control groups (6.37 days vs 6.27 days, respectively), with a median of 5 days (P = .877). Discharge disposition in the 2 groups included the following: home/home with services (71.32% vs 68.7%), skilled nursing facility/assisted living/long-term care (24.34 versus 25.83), inpatient hospice/home hospice (2.64 vs 2.25), and expired (1.13 vs 1.77; P < .3282). In addition, 30-day readmissions did not differ (21% vs 20%, respectively, P = .41).
DISCUSSION
Our goal was to explore an evidence-based, standardized approach to improve the care of hospitalized older adults. This approach leverages existing automated EMR alert functions with an additional level of decision support for VEs, integrated into daily multidisciplinary rounds. The use of a daily checklist-based tool offers a cost-effective and practical pathway to distribute the burden of compliance responsibility amongst team members.
As we anticipated and similar to study findings in hospitalized medicine, geriatric trauma, and primary care, compliance with general care QIs was better than geriatric-focused QIs. 27, 32 Wenger et al 33 demonstrated significant improvements with screening for falls and incontinence; however, screening for cognitive impairment did not improve in the outpatient setting by imbedding ACOVE QIs into routine physician practice.
Increased compliance with VTE prophylaxis and indwelling bladder catheters may be explained by national financial incentives for widespread implementation of EMR alert systems. Conversely, mobilization, delirium assessment, and management in hospitalized older adults don't benefit from similar incentives.
VTE Prophylaxis
The American College of Chest Physicians (ACCP) supports the use of VTE prophylaxis, especially in hospitalized older adults with decreased mobility. 34 While greater adoption of EMR has already increased adherence, our intervention resulted in an even higher rate of compliance with the use of pharmacologic VTE prophylaxis. 35 In the future, validated scores for risk of thrombosis and bleeding may be integrated into our QI-based checklist.
Indwelling Bladder Catheters
The potential harms of catheters have been described for over 50 years, yet remain frequently used. 36, 37 Previous studies have shown success in decreasing catheter days with computer-based and multidisciplinary protocols. [36] [37] [38] [39] Our health system's EMR has built-in "soft" and "hard" alerts for indwelling bladder catheters, so we did not expect intervention-associated changes in compliance. Implementing ACOVE Quality Indicators | Sinvani et al
Mobilization
Hospitalization in older adults frequently results in functional decline. 4, 5, 40 In response, the mobilization QI recommends an ambulation plan within 48 hours for those patients who were ambulatory prior to admission; it does not specifically define the components of the plan. 26 There are several multicomponent interventions that have demonstrated improvement in functional decline, yet they require skilled providers. 41, 42 Our intervention implemented specific ambulation plan components: daily ambulation and documentation reminders and early PT evaluation.
While functional status measures have existed for decades, most are primarily geared to assess community-residing individuals and not designed to measure changes in function during hospitalization. 43, 44 Furthermore, performance-based hospital measures are difficult to integrate into the daily nursing workflow as they are time consuming. 45, 46 In practice, nurses routinely use free text to document functional status in the hospital setting, rendering comparative analysis problematic. Yet, we demonstrated that nurses were more engaged in reporting mobilization (increased documentation of ambulation distance and a decrease in time to PT). Future research should focus on the development of a standardized tool, integrated into the EMR, to accurately measure function in the acute care setting.
Delirium Evaluation
Delirium evaluation remains one of the most difficult clinical challenges for healthcare providers in hospitalized individuals, and our study reiterated these concerns. Previous research has consistently demonstrated that the diagnosis of delirium is missed by up to 75% of clinicians. 47, 48 Indeed, our study, which exclusively examined nursing documentation of the delirium evaluation QI, found that both groups showed strikingly low compliance rates. This may have been due to the fact that we only evaluated nursing documentation of suspected or definite diagnosis of delirium and a documented attempt to attribute the altered mental state to a potential etiology. 31 By utilizing the concept of "key words," as developed by Puelle et al. 30 , we were able to demonstrate a statistically significant improvement in nursing delirium documentation in the intervention group. This result should be interpreted with caution, as this approach is not validated. Furthermore, our operational definition of delirium compliance (ie, nurse documentation of delirium, requiring the launching of a separate parameter) may have been simply too cumbersome to readily integrate into the daily workflow. Future research should study the efficacy of a sensitive EMR-integrated screening tool that facilitates recognition, by all team members, of acute changes in cognition.
Although a number of QI improved for the intervention group, acute care utilization measures such as LOS, discharge disposition, and 30-day readmissions did not differ between groups. It may well be that improving quality for this very frail, vulnerable population may simply not result in decreased utilization. Our ability to further decrease LOS and readmission rates may be limited due to restriction of range in this complex patient population (eg, median LOS value of 5 days).
Limitations
Although our study had a large sample size, data were only collected from a single-center and thus require further exploration in different settings to ensure generalizability. In addition, QI observance was based on the medical record, which was problematic for some indicators, notably delirium identification. While prior literature highlights the difficulty in identifying delirium, especially during clinical practice without specialized training, our compliance was strikingly low. 47 While validated measures such as CAM may have been included as part of the assessment, there is currently no EMR documentation of such measures and therefore, these data could not be obtained.
CONCLUSION
In summary, our study demonstrates the successful integration of the established ACOVE QIs as an intervention, rather than as an assessment method, for improving care of hospitalized older patients. By utilizing a checklist-based tool at the bedside allows the multidisciplinary team to implement evidence-based practices with the ultimate goal of standardizing care, not only for VEs, but potentially for other highrisk populations with multimorbidity. 49 This innovative approach provides a much-needed direction to healthcare providers in the ever increasing stressful conditions of today's acute care environment and for the ultimate benefit and safety of our older patients. 
